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ia 1 CLAIMS: 


1. An electron-emitting device comprising a 
laminate comprising an insulating layer Yye^d between a 
pair of electrodes opposing each oth^r, wherein an 


5 electron-emitting reg 
electrodes is formed 
insulating layer f 


/on 


at 


ed at 


nsuj^te^d from said 
side/end surface of the 
e part at which the 


electrodes opp^e eacK~other, and electrons are 
emitted fpom said electron-emitting region by applying 
10 a voitaae between said electrodes. 


2. The electron-emitting device of Claim 1, 
wherein a pair of said electrodes, opposing each other 
at\each end portion of the electrodes, hold said 
15 insulating layer without any overlap of said 
electrode 


3. The\lectron-emitting device of Claim 1, 
wherein said elect^n-fcmitt/ing region comprises a 
20 laminate comprising annihilating layer and a layer of 
an electron-emitt irig mAteiHal 


4. The electron-emitt ing\device of Claim 3, 
wherein said electron-emitting material is selected 
25 from the group consisting of borides, carbides, 

nitrides, metals, metal oxides, semiconductors, and 


# 
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carbon . 

5. The electron-emitting device of Claim 4, 
wherein said electron-emitting material comprises at 
5 least\wo kinds of different materials. 

6 \ The electron-emitting device of Claim 4, 
wherein saiov electron-emitting material is selected 
from the groum consisting of Nb, Mo, Rh, Hf, Ta, W, 
10 Re, Ir, Pt , Ti,\u, Ag, Cu, Cr , Al, Co, Ni, Fe , Pb, 
Pd, Cs and Ba, 

7. The elec/tr>9^-em4/tt ing device of Claim 4, 
wherein said elect rdln-^m^Ttt ing material comprises a 

15 metal oxide selected from \he group consisting of 
In^O^, Sn0 2 , BaO, MgO and st> 2>?3 * 

8. The electron-emitting device of Claim 4, 
wherein said electron-emitting material comprises fine 

20 particles of Pd or SnO, 


9. The electron-emitting deviceNpf Claim 1, 
wherein said electron-emitting region comprises a 
layer formed by incorporating an electron-emitting 
25 material in the insulating layer in a disperses state. 
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1 carbon. 

5. The electron-emitting device of Claim 4, 
wherein\said electron-emitting material comprises at 

5 least two\kinds of different materials. 

6. Tke electron-emitting device of Claim 4, 
wherein said el\ctron-emi tt ing material is selected 
from the group consisting of Nb , Mo, Rh, Hf, Ta, W, 

10 Re, Ir, Pt , Ti, Au,\Ag, Cu, Cr, Al , Co, Ni , Fe , Pb , 
Pd, Cs and Ba. 

7. The eleciTFon-Witting device of Claim 4, 
wherein said electron-emi tt\ng material comprises a 

15 metal oxide selected from the\group consisting of 
ln 2 0 3 , Sn0 2 , BaO, MgO and Sb 2 oN 

8. The electron-emitting device of Claim 4, 
wherein said electron-emitting material comprises fine 

20 particles of Pd or Sn0 2 . 


9. The electron-emitting device on Claim 1, 
wherein said electron-emitting region comprises a 
layer formed by incorporating an electron-emitting 
25 material in the insulating layer in a dispersed ^tate. 
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1 \ 10. The electron-emitting device of Claim 9, 

wheVein said electron-emitting material is selected 
from the group consisting of borides, carbides, 
nitride^ , 


metals, metal oxides, semiconductors, and 


5 carbon, 


1 1 . The electron-emitting device of Claim 10, 
wherein said electron-emitting material comprises at 
least two kinds <yf different materials. 


10 


1 2 . The elec 
wherein said electron- 
from the group consist 


on -em 


Jn< 


itting device of Claim 10, 
iing Material is selected 
b, Mo, Rh, Hf , Ta, W, 


Re, Ir, Pt , Ti , Au, Ag,N:u,\Cr, Al , Co, Ni , Fe , Pb , 
15 Pd, Cs and Ba. 

13. The electron-emitting device of Claim 10, 
wherein said electron-emitting material comprises a 
metal oxide selected from the group consisting of 
20 ln 2 0 3 , SnO^, BaO , MgO and Sb 2 0 3 


25 


14. The electron-emitting. device ofyClaim 10, 
wherein said electron— emitting material comprises fine 
particles of Pd or Sn ° 2 • 

15, The electron-emitting device of Claim i\ 
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1 wherein an electron-emitting material is arranged on 
the\side end surface of said insulating layer. 

.16. The electron-emitting device of Claim 15, 
5 wherein s^id electron-emitting material is selected 
from the grfcup consisting of borides, carbides, 
nitrides, metVls, metal oxides, semiconductors, and 
carbon . 

10 17. The eleVtron-emitt ing device of Claim 16, 

wherein said elect ronVemitt ing material comprises at 
least two kinds of diff^eijft materials, 

18. . The elect rcfn-rfemMtt ing device of Claim 16, 
15 wherein said electron-emitting material is selected 
from the group consisting of Nb\ Mo, Rh, Hf, Ta, W, 
Re, Ir, Pt, Ti , Au f Ag, Cu, Cr , ^ , Co, Ni , Fe , Pb , 
Pd, Cs and Ba. 

20 19- The electron-emitting devi<^e of Claim 16, 

wherein said electron-emitting material comprises a 
metal oxide selected from the group consisting of 
ln 2 0 3 , SnQ 2 , BaO, MgO and Sb 2 0 3 . 


25 20. The electron-emitting device of Clairtyl6, 

wherein said electron-emitting material comprises f^ine 
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^particles of Pd or SnQ 2 . 


21. The electron-emitting device of Claim 1, 
where^i the one or both of a pair of said electrodes 

5 are in ^ multiple layer constitution. 

22. \£he electron-emitting device of Claim 21, 
wherein at lesbst one layer of the multiple layers is 
made of a material not readily damaged by ion 

10 sputtering. 

23. The ele\^r\>n-emitting device of Claim 22, 
wherein said material comprises a high-melting 
material selected from the\group consisting of W, 

15 LaB 6 , carbon, TiC and TaC . 


20 


24. The electron-emitting, device of Claim 21, 
wherein at least one layer of saidWlt iple layers 
comprises a material exhibiting a lo\ work function. 

25. The electron-emitting device\of Claim 24, 
wherein said material is selected from theWoup 
consisting of Sn0 2 , In^, BaO, LaB^ , Cs , ai\csO. 


26. The electron-emitting device of ClaA 2 1 
wherein at least one layer of said multiple layersX 


41 
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1 Bsormed at the part at which the electrodes oppose each 
otn^r ; 

and electrons are emitted by application of a 
voltage\between said electrodes. 

5 

30, ^n electron-emitting device comprising; 
a pair of oppo\ing electrodes, holding there- 
between a laminate comprising a layer in which an 
electron— emitt ing material is dispersed and an insulating 

10 layer; and an or the ^1^6£ ron-emi tt ing material provided 
on the side wall surfaqf^ /|of #he insulating layer, 
formed at the part at i|f£(i>s[h the electrodes oppose each 
other; where electrons are Emitted by application of 
a voltage between said electrodes, 

15 

31. An electron-emitting device comprising; 
a pair of opposing electrodes, hold\ng 

therebetween an insulating layer containing an 
electron-emitting material in a dispersed^ state ; and 
2Q an or the electron— emitt ing material provi< 

on the side wall surface of the insulating laypr , 
formed at the part at which the electrodes oppose each 
other; where electrons are emitted by applicat ion >of 


25 


"3 


1 Comprises a material having a high electrical 
conductivity. 

27. The electron-emitting device of Claim 26, 
5 wherein said material is selected from the group 

consistingVf Ag, Al, Cu, Cr ( Ni , Mo, Ta, W, and an 
alloy of any >of these. 

28. An eltectron-emitting device comprising a 
10 laminate compr ising\an insulating layer interposing a 

layer in which an electron-emitting material is 
dispersed, and held b^tWs^n a pair of opposing 
electrodes, wherein sajM \lectrodes do not come into 
contact with the layer in which an electron-emitting 
15 material is dispersed; an end\pf said layer in which 
the electron-emitting material \s dispersed is 
positioned at the side end surface, of the insulating 
layer, formed at the part at which tshe electrodes 
oppose each other; and electrons are emitted by 
20 application of a voltage between said electrodes. 


29. An electron-emitting device comprising a 
laminate comprising an insulating layer containing an 
electron-emitting material in a dispersed state ;and 
25 held between a pair of opposing electrodes, whereiri; 

a side end surface of the insulating layer is 
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1 ^ voltage between said electrodes. 

32. An electron-emitting device comprising a 
device Structure in which an insulating layer is 

5 formed between opposing electrodes, and fine particles 
are arrange*! inside the layer of said insulating layer 
in a disperse^ state. 

33. The electron-emitting device of Claim 32, 
10 having the structure^ in which said fine particles are 

completely included ix^o said insulating layer 

34. The electron-efcaijtft infcf device of Claim 32, 
having the structure thatja^ny^of said fine particles 

15 is partly included into and partly exposed from said 
insulating layer . 


35. The electron-emitting deVvice of Claim 32, 
wherein said fine particles is composeayof a substance 
20 selected from the group sonsisting of bor\des, 
carbides, nitrides, metals, metal oxides, 
semiconductors, and carbon. 


36. The electron-emitting device of Claim\32, 
25 wherein said fine particles are dispersed between tfte 
electrodes by coating. 


# 


- 96 - 

1 ^ 37. The electron-emitting device of Claim 32, 

wherein said fine particles are dispersed between the 
electrodes by vacuum deposition. 


5 38\ The electron-emitting device of Claim 32, 

wherein said\fine particles are dispersed by thermal 

an organic metal compound. 


decomposit ion 


39. The electron-emitting device of Claim 32 , 
10 having the device structure in which the insulating 

layer is formed between\tj*e opposing electrodes on a 
substrate, and said f ine/)s^rt ic^fes are arranged inside 
the layer of said insulajt^n^u^layer in a dispersed 
state . 

15 

40. The electron-emitting device of Claim 39 , 
wherein said opposing electrodes ar^\ formed on the 
insulating layer on a substrate, and s^aid fine 
particles contained in said insulating iVyer are those 

20 obtained by dispersing the fine particles \etween said 
electrodes followed by baking. 


41. The electron-emitting device of Claims, 40, 
wherein said insulating layer comprises a low-meltrng 
25 glass. \ 


# 
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1 \ 42. The electron-emitting device of Claim 40 , 

wherein said insulating layer has a film thickness of 
from several ten angstroms to several ten microns 

5 43 A A method of preparing an electron-emitting 

device , comprising a step of forming electrodes on a 
substrate, and V step of coating a mixture of fine 
particles and an \insulating material with a solvent 
between said electrodes, and a step of baking to form 
10 an insulating layer Containing said fine particles. 

44. A method of toVetear/ing an electron-emitting 
device, comprising a st4p /OSF forming electrodes on a 
substrate, a step of dispersing fine particles between 

15 said electrodes, and a step of forming an insulating 
layer on said fine particles having been dispersed, 

45. The method of Claim 44, herein said 
insulating layer is a layer comprised 6f a substance 

20 selected from the group consisting of anxpxide, a 
nitride, a carbide or an organic polymer. 


46. The method of Claim 45, wherein saisd 
insulating layer has a film thickness of from several 
25 ten angstroms to several ten microns. 



* 
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1 \ 47. The electron-emitting device of Claim 32, 

comprising a substrate comprising a porous glass in 
which a metal or a metal oxide. is deposited. 

5 48. The electron-emitting device of Claim 32, 

comprising a e^lored glass containing metal colloid 
fine particles 

49. A method* of preparing an electron-emitting 
10 device, comprising a istep of bringing fine particles 

in an insulating layer ^ be completely included into 
the insulating layer, dnctJd st^p of etching said 
insulating layer to br^ngA^fe completely included fine 
particles partly exposed froik the insulating layer. 

15 

50. A method of preparing an electron-emitting 
device, comprising a step of coatrng on a substrate an 
insulating layer containing fine parsticles followed by 
baking, and a step of forming electrodes on said 

20 insulating layer. 


51, An electron-emitting device comprising the 
device structure that a semiconductor layer i^ formed 
between opposing electrodes, and fine particle^ are 
25 arranged inside the layer, or on the layer, of s&id 
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1 Semiconductor layer in a dispersed state. 

52. The electron-emitting device of Claim 51, 
having\the structure that said fine particles are 
5 completely included into said semiconductor layer. 


53. ttfie electron-emitting device of Claim 51, 
having the structure that said fine particles are 
partly contained\in said semiconductor layer and 

10 partly exposed thervefrom. 

54. The electrftjifejditt ing device of Claim 51, 
wherein said fine partic^s are made of a substance 
selected from the group cor^sisting of borides, 

15 carbides, nitrides, metals, A^tal oxidse, 
semiconductors, and carbon. 


55. The electron-emitting device of Claim 51, 
wherein said fine particles are disposed between said 
20 electrode by coating. 


25 


56. The electron-emitting device oK Claim 51, 
wherein said fine particles are dispersed between said 
electrode by vacuum deposition. 

57. The electron-emitting device of Claim 
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1 wheVein said fine particles are dispersed by thermal 
decomposition of an organic metal compound. 

&8. The electron-emitting device of Claim 51 , 

5 having the ^device structure in which the electrodes 

are formed ork a substrate, the semiconductor layer is 

formed between\said electrodes, and the fine particles 

are arranged ins\de the layer, or on the layer, of 

said semiconductor\layer in a dispersed state. 
10 \ 

59. A method o\ preparing electron-emitting 
device, comprising a stepldf farming electrodes on a 
substrate, and a step df parting between said 
electrodes a fine particle dsispersion containing an 

15 organic binder followed by baling to effect dispersion 
of the fine particles. \ 

60. The method of Claim 59,\wherein said 
organic binder is selected from the gW>up consisting 

20 of a butyral resins, acryl resins, vinyl chloride- 
vinyl acetate copolymers, phenol resins , irylons , 
polyesters and urethanes. \ 

61. A method of preparing electron-emitting 
25 device, comprising a step of forming a semiconductor 

layer on a substrate, a step of forming electrodesNpn 
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1 ^id semiconductor layer , , and a step of dispersing 
fi\e particles between said electrodes. 



62. The method of Claim 61, wherein said 

5 semiconductor layer comprises a layer comprised of an 
amorphous Silicon semiconductor, a crystallized 
silicon semiisonductor, or a compound semiconductor. 

63. The aiethod of Claim 61, wherein said 

0 semiconductor layei? has a film thickness of from 50 
angstroms to 10 \xm . 


64. A method §p preparing an electron-emitting 
device, comprising a step \>f bringing fine particles 
5 to be completely included irrto a semiconductor layer, 
and a step of etching said finfe particles having been 
completely included into it to Wring them to partly 
expose from said semiconductor lay^r 

0 65. An electron-emitting devicte comprising 

electrodes having minute spacing, betweeh which at 
least two kinds of fine particles of different 
materials are arranged. 

5 66. The electron-emitting device of Claik 65, 

wherein said different materials comprise materia] 



10 


15 


20 


25 


